Heregulin beta1-activated phosphatidylinositol 3-kinase enhances aggregation of MCF-7 breast cancer cells independent of extracellular signal-regulated kinase.
Heregulin (HRG) is a family of polypeptide growth factors derived from alternatively spliced genes. HRG can bind to receptor tyrosine kinases erbB3 and erbB4, thereby inducing erbB3 and erbB4 heterodimerization with erbB2, leading to receptor tyrosine phosphorylation and activating downstream signal transduction. Cell-cell homophilic adhesion (cell aggregation) is important in determining the structural organization and behavior of cells in tissues. In addition, tumor cell homophilic adhesion may affect invasive and metastatic potentials of cells. We report that HRG-beta1 can enhance aggregation of MCF-7 and SKBR3 human breast cancer cells. While investigating the downstream signals involved in HRG-beta1-enhanced cell aggregation, we observed that HRG-beta1 induced tyrosine phosphorylation of erbB2 and crbB3 receptor heterodimers and increased the association of the dimerized receptors with the 85-kDa subunit of phosphatidylinositol 3-kinase (PI3K). HRG-beta also increased the kinase activities of extracellular signal-regulated protein kinase (ERK) and PI3K in these cells. By using the mitogen-activated protein kinase/ERK 1 (MEK1) inhibitor PD98059 and PI3K inhibitors wortmannin and LY294002, we found that blocking the MEK1-ERK pathway had no effect on HRG-pbeta1-enhanced cell aggregation; however, blocking the PI3K pathway greatly inhibited HRG-beta1-mediated cell aggregation. Our study indicated that the HRG-beta1-activated MEK1-ERK pathway has no demonstrable role in the induction of cell aggregation, whereas HRG-beta1-activated PI3K is required for enhancing breast cancer cell aggregation. Because aggregation can contribute to invasion/metastasis phenotype of cancer cells, our results have provided one mechanism by which HRG-beta1-activated signaling of erbB receptors may affect invasive/metastatic properties of MCF-7 and SKBR3 breast cancer cells.